Chicken prion tandem repeats form a stable, protease-resistant domain.
Prion-linked diseases, such as mad cow disease, scrapie, and the human genetic disorder Creutzfeldt-Jakob disease, are fatal neurodegenerative diseases correlated with changes in the secondary structure of neural prion protein. We expressed recombinant chicken prion protein in Escherichia coli and purified the protein to homogeneity. Circular dichroism spectra of the 26 kDa recombinant protein closely resemble those of prion protein purified directly from healthy hamster brain. The chicken prion protein exists as a soluble, monodisperse monomer but can be forced to multimerize following lyophilization and resuspension. We analyzed the chicken prion protein domain structure by proteolysis and show that, unlike the mammalian homologues, the chicken prion protein N-terminal tandem amino acid repeats form a stable, protease-resistant domain. This domain probably represents a physiologically functional unit. As tested by both mass spectrometry and circular dichroism, the mature chicken prion protein does not bind copper, unlike synthetic peptides from the chicken prion N-terminus, suggesting that binding copper is not the physiological activity of the chicken prion. However, copper strongly destabilizes the prion protein and depresses the melting temperature by 30 degreesC, presumably by binding to the unfolded form of the prion protein. The chicken prion N-terminus may have evolved to fold without a cofactor, unlike mammalian prion proteins, whose N-termini are disordered without cofactors such as copper present. Chicken prion offers an alternative to intractable mammalian prions for structural studies of the amino-terminal domain.